Introduction Functional results after low anterior resection for rectal cancer are an issue of increasing attention among colorectal surgeons and others interested in this subject. The consensus on ideal reconstruction type has not been achieved to date, although the number of papers on this subject has been published in recent years. Objective We conducted a prospective, parallel group study comparing latero-terminal with colonic J-pouch anastomosis in terms of defecatory function in patients undergoing stapled low colorectal/ coloanal anastomosis. Methods A total of 80 patients were included in this study with either latero-terminal or colonic J-pouch anastomosis. Defecatory function was evaluated using the modified version of MSKCC questionnaire 6, 12 and 24 months after the operation. Fecal continence was evaluated using the Wexner continence score. Results In both groups, trend towards improvement was registered in all measured variables in all three control intervals. This can apply to bowel frequency, urgency, night soiling, fragmentation and incomplete evacuation. However, the difference was not statistically significant, and when reviewing the trend of results we can note that in the J-pouch group steady state has not been reached even after 24 month control. Conclusion This trial did not reveal any significant differences in defecatory function 6, 12 and 24 months after low anterior resection (LAR) between patients with a latero-terminal anastomosis and those with colonic J-pouch anastomosis. Our results did not confirm superiority of colonic J-pouch over the lateroterminal anastomosis
INTRODUCTION
Functional outcome after low anterior resection (LAR) of the rectum is an issue of great importance for colorectal surgeons as well as for patients with rectal cancer. In order to alleviate the symptoms of "low anterior resection syndrome" a number of technical modalities has been introduced into surgical practice. Most commonly used are a latero-terminal anastomosis and colonic J-pouch -anal anastomosis. Since its introduction in 1986 by Lazorthes et al. [1] and Parc et al. [2] it has been argued that colonic J-pouch anastomosis is better option and a number of studies have demonstrated the advantage of this type of reconstruction [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] .
OBJECTIVE
In most papers a short term functional outcome was the primary endpoint. In this article we attempted to compare defecatory function in 3 separate time intervals in order to evaluate the "medium" term outcome, and to determine potential advantages or disadvantages of these two most popular reconstruction methods.
METHODS
Between January 2000 and December 2004, a total of 80 patients with middle third or low rectal cancer were enrolled in the study. All operations were performed by the same surgical team. Forty patients were in each arm of the study. Nor pre or postoperative radiotherapy was administered.
Operative technique
After mobilization of the left colon, the inferior mesenteric artery (IMA) was divided just about 1 cm distal from the origin. Much of the sigmoid colon was preserved and used as the neorectum, but in some cases it was necessary to mobilize the splenic flexure. The rectum was mobilized down to the level of the anorectal junction following all the postulates of total mesorectal excision [14] . All vegetative nerves were preserved, except in rare cases of tumor invasion. The anal canal was closed 2-4 cm above the dentate line using a TA 30 linear stapler, and the rectum was transected. In the pouch group, colonic J-pouch, around 70 mm in length, was constructed using the sigmoid colon with the use of the GIA stapler. When a latero-terminal anastomosis was performed, the anvil of the circular stapling device was placed 3-4 cm from the end of the divided bowel. The end of the divided bowel was closed with a linear stapling device. Low colorectal anastomosis was carried out using the circular stapler No 31 or 33 in both groups. In all patients, a diverting ileostomy was created and closed approximately 2 months after the operation.
Clinical assessment
Tumor and anastomosis height were measured by digital examination and rigid proctoscopy. A questionnaire about defecatory function was completed by patients, with minimum assistance of medical staff, 6, 12 and 24 months following ileostomy closure. The feedback form was a modified version of MSKCC questionnaire asking patients to quantify the frequency of bowel movements, urgency, night soiling and painful evacuations. Also, the degree of incomplete evacuation, constipation and fragmentation was investigated. To quantify the level of fecal continence, the Wexner continence score was used [15] .
Statistical analysis
Standard methods of descriptive and inferential statistical analysis were employed as well as functional statistical analysis adapted to the type and nature of analyzed data.
RESULTS
Age, gender, tumor height, anastomotic height, and Dukes' classification did not differ significantly between the two groups ( Table 1) .
Elderly patients had greater need for additional help and incontinence for gas. In concordance with this, the elderly patients had inferior overall functional outcome, poorer emotional functioning and insomnia. All mentioned observations did not reach statistical significance.
In both groups improvement in measured variables was noted in all three control intervals. This can apply to bowel frequency, urgency, night soiling, fragmentation and incomplete evacuation. The difference was not statistically significant, but we noted that in the J-pouch group results had the trend of improvement even 24 month after the stoma closure while in the LT group they reached a steady state.
Night soiling in the J-pouch group was less dominant compared to the latero-terminal anastomosis and there was a trend of further improvement (Graph 1).
More frequent urgency was noted in the latero-terminal anastomosis group in the first two follow-up intervals, but 24 months after, both groups had similar incidence of urgency (Graph 2).
When measuring constipation, in both groups results were worsened, with slight predominance in the lateroterminal anastomosis group.
Wexner score
According to the Wexner classification, poor result was noted in 3 patients (score 9-20), satisfactory in 7 (score 5-8), good in 11 (score 2-4) and excellent in 59 patients (score 0-1). Incontinence score results were better in the group of patients with J-pouch, but with no statistical significance.
Patients with documented anastomotic complications had significantly worse incontinence scores, probably due to scarring and consequent rigidity of the anal canal. 
DISCUSSION
The superiority of colonic J-pouch over the latero-terminal anastomosis was reported by some studies [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] . Nevertheless, there are many factors which should be considered when trying to determine the "ideal" method of reconstruction after sphincter saving surgery for rectal cancer.
The number of studies and the difference in methodology confirms the fact that there is no optimal instrument for adequate assessment of postoperative functional results. Many studies dealt with functional outcome up to 2 years after sphincter preserving surgery for rectal cancer in relation to the reconstruction method (termino-terminal, latero-terminal, colonic J-pouch anal anastomosis and transverse coloplasty) [16] [17] [18] [19] .
Multiple regression analysis of factors that influence postoperative functional result showed that the frequency of defecation 12 months after surgery is directly related to the level of anastomosis and rectal sensation. This suggests that reservoir function of the rectum is essential in control of stool frequency.
It has been established that stool frequency is directly related to the level of anastomosis in patients where termino-terminal anastomosis was performed. In patients with this kind of anastomosis placed below 4-4.5 cm from the anal verge, there is an increased risk for frequent stools. This can be explained by the fact that instead of the rectum, an organ designated to be a stool reservoir is most commonly descendent or sigmoid colon, with a significantly lower compliance, and therefore inferior reservoir function. [20, 21] .
Another reason for functional deficit after these operations is transection of the colonic wall, which itself creates discontinuity in the muscle and nerve network and disturbs "massive movements" of the colon [22] [23] [24] [25] .
The capacity of the neorectum is of paramount importance for good functional outcome. In the early postoperative period it is apparently superior in J pouch, but with time it increases both in J-pouch and latero-terminal anastomosis [8] .
Anastomotic complications, narrow male pelvis and the level of anastomosis are generally considered to be the predictors of poor functional outcome [26, 27] .
As an instrument for determining the functional outcome after rectal resection we used a modified MSKCC questionnaire [28] . This instrument was capable of indentifying patients with a poor functional outcome, but using it we were not able to define the difference in relation to the reconstruction type, the level of anastomosis and the duration of postoperative period [28] . However, this questionnaire proved to be in concordance with other comparable instruments and therefore can be considered to be an adequate measure of defecatory function postoperatively.
Our research revealed complexity in assessing the functional outcome after rectal cancer surgery. All factors are multidimensional in essence influenced by objective physiological factors, as well as subjective ones: the level of education, cognitive status, cultural influence and social environment of the patient.
Both groups of patients, during two years of follow-up, showed improvement irrespective of the reconstruction type. Approximately similar degree of improvement was noted in all investigated factors, with no statistically significant difference between the two groups. It is however very important to stress that for definitive assessment and analysis of investigated factors, the follow-up period of two years was insufficient and further follow-up is needed.
CONCLUSION
Based on available literature data and our experience, all in the context of presented results, we conclude the following: total mesorectal excision is the method of choice in the treatment of rectal cancer. Sphincter preserving procedures directly influence the quality of life. Neorectal formation has the aim to diminish the functional deficit, basically by decreasing stool frequency. Patient selection is one of the essential preconditions for optimal functional outcome.
In this research we demonstrated only a slight functional advantage of colonic J-pouch compared to the lateroterminal anastomosis without significant difference. We believe that follow-up period of two years was insufficient to assess long-term functional results and further research with longer follow-up is warranted.
